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The Minimum Inhibitory Concentration
Broth Dilution

Increasing antimicrobial 
concentration

The minimum inhibitory concentration (MIC): 
The lowest concentration of a drug which prevents visible bacterial growth

MIC
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What is the minimum inhibitory 
concentration in the broth 
microdilution test?

A. 8
B. 4
C. 2
D. 1
E. 0



Other Antibiotic Susceptibility Tests
Disk Diffusion & E-Test
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Antimicrobial Breakpoint



How are your hospital’s 
microbiology results reported?

A. Susceptible/Resistant/Intermediate 
(S/I/R) ONLY

B. S/I/R + the numerical MIC 
(e.g. S, MIC = 2)

C. Not sure



MIC ≠ Breakpoint

Turnidge J, Paterson DL. Setting and Revising Antibacterial Susceptibility Breakpoints. Clin Microbiol Rev 
2007; 20(3):391-408.

The Breakpoint:
Breakpoint setting integrates knowledge of wild-type MICs, assessment of antimicrobial 
pharmacokinetics and pharmacodynamics, and studies of clinical outcomes when the 
antimicrobial is used
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A 48 y.o. male presents with 
E. coli urosepsis. 

MD asks is it okay to 
de-escalate to cefazolin?

A. YES, this is a pan-sensitive organism
B. NO, no cefazolin susceptibility data 

for blood culture
C. Not sure/Need more data



MIC Breakpoint 

Cefazolin

Cefazolin

2 different breakpoints for Cefazolin: Uncomplicated UTI vs. All other infections

≤2

≤16



MIC = 16 MIC = 16

Why 2 Breakpoints: PK/PD

URINE Concentrations of Cefazolin BLOOD Concentrations of Cefazolin

MIC = 2 MIC = 2

Clinical Infectious Diseases 2011;52(7):917–924



• YES, this is a pan-sensitive organism
• NO, no cefazolin susceptibility data for blood culture
• Not sure/Need more data

A 48 y.o. male presents with E. coli urosepsis. 
MD asks is it okay to 

de-escalate to cefazolin?

Get a cefazolin disk test



Cefazolin

Cefazolin

≤2

≤16

*Breakpoint Comments include:
• Dosing regimen for PK/PD rationale 
• Site of infection/bacterial organisms for clinical rationale

BP* CommentsMIC Breakpoint 



An 83 y.o. female presents with altered 
mental status. She is found to have 
cystitis with VRE*

What is the most appropriate 
treatment?

A. PO Amoxicillin
B. PO Nitrofurantoin
C. PO Linezolid
D. IV Daptomycin

*Vancomycin resistant Enterococcus



Rationale for Aminopenicillins and VRE

• MIC Breakpoint: ≤ 8 mcg/ml

CLSI M100-ED28:2018 Performance Standards for Antimicrobial Susceptibility Testing: 28th Edition.



Rationale for Aminopenicillins and VRE

MIC = 8 MIC = 8

BLOOD
Peak = 10-20 mcg/ml

URINE
Peak = 500 mcg/ml

• MIC Breakpoint: ≤ 8 mcg/ml
• PK/PD: Time > MIC

CLSI M100-ED28:2018 Performance Standards for Antimicrobial Susceptibility Testing: 28th Edition.
Antimicrob Agents Chemother 2015;59:7362–7366.
Urine--specific ampicillin breakpoints to improve treatment of Enterococcal urinary tract infections. The 
Society of Healthcare Epidemiology of America. Orlando FL, May 205. Abstract 6916.



Rationale for Aminopenicillins and VRE

MIC = 8 MIC = 8

BLOOD
Peak = 10-20 mcg/ml

URINE
Peak = 500 mcg/ml

• MIC Breakpoint: ≤ 8 mcg/ml
• PK/PD: Time > MIC

• Clinical Data: Single-center retrospective investigation
Amp/Amoxicillin Linezolid/Daptomycin

Clinical Cure 84% 73%
Bacterial Persistence 3.2% 23%

Antimicrob Agents Chemother 2015;59:7362–7366.



What is the most appropriate treatment?

A. PO Amoxicillin
B. PO Nitrofurantoin
C. PO Linezolid
D. IV Daptomycin

An 83 y.o. female presents with altered mental status 
She is found to have cystitis with VRE
(Vancomycin resistant Enterococcus) 



MIC Varies by Test

The Journal of Infectious Diseases, Volume 204, Issue 3, 1 August 2011, Pages 340–347.



• Antibiotic breakpoints are DYNAMIC and are informed 
by:
o Drug concentration required to inhibit the organism 

o May vary by testing method
o Site of infection
o Specific organism and the Specific antibiotic
o PK/PD of the antibiotic
o Clinical data

• The Clinical Laboratory Standards Institute (CLSI) has 
many excellent and freely available resources

Summary & Conclusions


